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V.Shiltsey

i - p Collider Baseline Parameter Assumptions

E =200 GeV

Ep=1000 GeV

Maximum Q?%~ 8x10° GeV?
L=1.3x10%3 cm2s"!

=> annual integrated luminosity 10 fb-!

Compare with HERA

E.=27.5 GeV

Ex=800 GeV

Maximum Q2~9x10% GeV?

Litetime integrated luminosity: 1 fb-!



ep Collider Kinematics

(neutral current case)

s=4E_E,
Q*=sxy

HERA: E_ =30 GeV
E, =820 GeV

-

kinematic

limi:t (y=1)

|resolution

(y=0.01)

0=176°

| 8,=179



LP97, B. Straub

H1 and ZEUS Cross Sections for Q* > Q2.

1994-97 Preliminary NC Cross Sections

3
glﬂ =
A F ® H1(23.7pb™)
B | A ZEUS (33.5pb™)
g % Standard Model (MRSA)
0
S1
b N
-1
10 |
10 'szoto points correlated
g | | o

10000 20000 30000 40000
szin ( G ev2)

H1 and ZEUS are consistent.



Q* (GeV)
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109,:Q%(GeV?)

S. Rf(g,

7 MU 200 GeV muons on 1 TeV protons IO ¢b /%M
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Messages from HERA (key regions to study):

, HERA (27 GeV electrons on 820 GeV protons)

)]

10g,,Q%(GeV?)

-
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Leptoquark Production

o(up — LQX) = ZN(J + 1)ql

M2

S

)

where g( Msz—) i1s the probability of finding a quark with momen-

tum fraction z =

M2

Signature - resonance in p—jet mass (or ).

Assume Feyps =1 TeV uP collider with 10 fb~!

(95 % CL) limits on scalar leptoquark couplings

Mo (GeV) HERA 95 HERA 2005  pup
100 15-107¢ 2-107% 15-1073
150 2.5-107% 4.107% 2.1073
200 7-107%2 1-1002 2.1073
250 2.5-1071 4.1072 2.10°3
500 5.1073
800 3-1072




o (pb)

Higgs cross section at lepton-proton collider
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l0g,,Q*(GeV?)
Do 3

~

LHC 35 GeV electrons on 7 TeV protons
SR o) N S

...........................................................

Il]lll[lllllll{lllill

...............................................

-6 -4 -2
log,ex
NLC 500 GeV electrons on 500 GeV grotons

Tli[|[l|||[JII|FFIIII

~

10g,,Q*(GeVv?)
o o

PIPE 80 GeV electrons on 3 TeV protons

. E...é_cevz

-4 -2 0
139° Limdatio, 100X

-6

MU 200 GeV muons on 1 TeV protons

I]!II[iTIlFlITIIlII‘TI'III

[0q o

For pp and NLC-p collider options, the 179° scattering
angle requirement prevents any significant low x study,
but the highest x and 0” region is accessible. Going to
low x requires a well-understood beamline spectrometer.
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Kevin McFariand, A Sampling of Neutrino Detectors, Fii( Worispop

6
'Too Many Neutrinos?

CCFR(Clmb -Chicago Frmleoch ster)
Detector - Fermilab E 44an

NuTeV: 600 m downstream of RLA3, o
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v Energy Spectra
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x and Q° Distributions
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x and & Distributions

1 RLA—3 GeV u
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VN FIXED TARGET

vN FIXED NuTeV RLA-3 i Collider
TARGET 250 GeV
—_—
<Ev> GeV 140 135 178
Vs GeV 16 16 19
Event rate | 700 Tons Fe [ K r=10cm |24 K r=10cm
(per cm L-Hy ) é - 65 K total |94 K total
Events* _1n6 _10”7 107
(1 meter LED) 10 10 * /year 10 ° /year
F. (x QZ) Good stats. Use H or D targets to
23 Nuclear Target | eliminate Nuclear Corrections
2 Large x Improved measurement
X FS(X’Q ) Stats limited. in x < 0.1 region
R= O'L/ O
Charm 34 Improved measure of
F2 ~ 10 .6
Stats limited £ My Sy
6% of CC rate
Vb ~20 Events

* Note, we obtain excellent statistics using light targets. This is an important
consideration when comparing F2 from charged and neutral current experiments.



w P COLLIDER

ub

P HERA uP uP
_COLLIDER
LO®OPGeV | 30x820 50 x 1000 | 200 x 1000
Vs GeV 314 ~ 450 ~ 900
Luminosity | 0.05 & ow 108"/ year (10 b / year
1" future
FZ(X;QZ) Fxcellent ?;ats. Extend high Qz region.
x to 10 Small x is difficult.
xF Q) | CCENC
R=0,/0;
F Charm Y-production, ?
2 D*, diffraction *
1:.:‘lﬁot’com ?7?
v




